
Source URL: https://www.cirm.ca.gov/about-cirm/publications/using-patient-derived-ipscs-develop-humanized-mouse-models-chronic

California Institute for Regenerative Medicine

Using patient-derived iPSCs to develop humanized mouse models for chronic myelomonocytic leukemia and
therapeutic drug identification, including liposomal clodronate.

Journal: Sci Rep

Publication Year: 2018

Authors: Kazuki Taoka, Shunya Arai, Keisuke Kataoka, Masataka Hosoi, Masashi Miyauchi, Sho

Yamazaki, Akira Honda, Wei Aixinjueluo, Takashi Kobayashi, Keiki Kumano, Akihide

Yoshimi, Makoto Otsu, Akira Niwa, Tatsutoshi Nakahata, Hiromitsu Nakauchi, Mineo Kurokawa

PubMed link: 30367142

Funding Grants: Generation of functional cells and organs from iPSCs

Public Summary: 

Induced pluripotent stem cells (iPSCs) can generate any mature (differentiated) cell type. By generating iPSCs from patients, we can

generate large numbers of relevant cells by re-differentiation for disease modeling and drug screening. Here, we generate and re-

differentiate iPSCs from a patient with chronic myelomonocytic leukemia (CMML), a disease of the blood. Using this novel system, we

identify a potential new drug treatment for CMML.

Scientific Abstract: 

Chronic myelomonocytic leukemia (CMML) is an entity of myelodysplastic syndrome/myeloproliferative neoplasm. Although CMML can

be cured with allogeneic stem cell transplantation, its prognosis is generally very poor due to the limited efficacy of chemotherapy and

to the patient's age, which is usually not eligible for transplantation. Comprehensive analysis of CMML pathophysiology and the

development of therapeutic agents have been limited partly due to the lack of cell lines in CMML and the limited developments of

mouse models. After successfully establishing patient's derived disease-specific induced pluripotent stem cells (iPSCs) derived from a

patient with CMML, we utilized these CMML-iPSCs to achieve hematopoietic re-differentiation in vitro, created a humanized CMML

mouse model via teratomas, and developed a drug-testing system. The clinical characteristics of CMML were recapitulated following

hematopoietic re-differentiation in vitro and a humanized CMML mouse model in vivo. The drug-testing system using CMML-iPSCs

identified a MEK inhibitor, a Ras inhibitor, and liposomal clodronate as potential drugs for treating CMML. Clodronate is a drug

commonly used as a bisphosphonate for osteoporosis. In this study, the liposomalization of clodronate enhanced its effectiveness in

these assays, suggesting that this variation of clodronate may be adopted as a repositioned drug for CMML therapy.
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